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18839939 BIOSISNO.: 200600185334 

Humanized anti CD-40 antibody SGN-40 effectively induces cytotoxicity 
against chronic lymphocytic leukemia (CLL) cells through antibody 
mediated cytotoxicity and demonstrates modest biologic evidence of CD40 
activation 

AUTHOR: Gowda Aruna C (Reprint); Zhao Xiaobin B; Cheney Carolyn; Mehter 
Najma; Lozanski Gerard; Lin Thomas S; Guster Sara; Drachman J G; 
Muthusamy Natarajan; Byrd John C 

AUTHOR ADDRESS: Ohio State Univ, Columbus, OH 43210 USA**USA 

JOURNAL: Blood 106 (11, Part 1): p832A NOV 16 2005 2005 

CONFERENCE/MEETING: 47th Annual Meeting of the 

American-Society-of-Hematology Atlanta, GA, USA December 10 -13, 2005; 
20051210 

SPONSOR: Amer Soc Hematol 
ISSN: 0006-4971 

DOCUMENT TYPE: Meeting; Meeting Poster 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The CD40 antigen is involved in cell survival and differentiation 
of B-cells and is uniformly expressed on chronic lymphocytic leukemia 
(CLL) cells. The CD40/CD40L interaction stimulates B-cells, dendritic 
cells and monocytes to proliferate, differentiate, up regulate 
co-stimulatory molecules and increase antigen presentation. While 
activation of CD40 can protect CLL cells against early 

f ludarabine-induced apoptosis, these cells become sensitive to delayed 
death by extrinsic pathway apoptosis. (Blood, 105: 3193-8, 2005). SGN-40 
is a humanized anti-CD40 antibody entering clinical trials and has been 
reported to have weak agonistic properties following CD40 
ligation. To pursue rational clinical development of SGN-40, we studied 
the effects of this antibody in fresh, non-cryopreserved primary CLL 
cells. These studies included classic antibody mediated killing 
mechanisms and evidence of both CLL cell activation and protection 
against early f ludarabine-mediated apoptosis. CLL cells treated with 
SGN-40 (10 mcg/ml) for 2 hours (hrs) in the presence of human serum 
promoted no complement mediated cytoxicity (CDC) in 8 pts tested. Direct 
SGN-40 induced apoptosis of human CLL cells with or without anti-Fc IgG 
cross-linking at 24, 48 and 72 hrs was not increased over that observed 
with the isotype control antibody trastuzumab in 8 pis studied. In 
contrast, SGN-40 induced antibody dependent cellular cytotoxicity (ADCC) 
against CLL cells an average of 12% (+/- 11.39 SD, range 2-32%) killing 
at 4 firs (effector to target cell ratio 25: 1) in 6 pts tested. The 
SGN-40 induced ADCC against CLL cells were similar to that observed with 
alemtuzumab (average 19%, SD 6.9, range 10-30%) or * * *rituximab* * * 
(average 18%, SD 12.48, range 8-42.5%). SGN-40 also mediated death in 
Raji and 697 lymphoblastic lymphoma cell lines via ADCC. Similar to 
reports by others with CD40 ligand, SGN-40 mediated activation was noted 
with modest up-regulation of CD80 and HLA-DR at 48hrs. When administered 



prior to f ludarabine, SGN-40 also protected against death in 5 
consecutive samples, although this was less than observed with CD40 
ligand transfected HeLa cells, consistent with incomplete CD40 
activation. Concurrent administration of SGN-40 and f ludarabine did not 
protect from drug-mediated apoptosis. In conclusion, these findings 
suggest that SGN-40 has dual property of mediating cytotoxic effect by 
ADCC and partial CD40 activation. Development of SGN-40 as a therapeutic 
agent in CLL is justified and future studies by our group are focusing on 
enhancing SGN-40 mediated ADCC against CLL cells and potentially 
designing combination studies with SGN-40 to exploit this agent's ability 
to engage the CD40/CD40L network. 
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Preclinical antilymphoma activity of a humanized anti-CD40 monoclonal 
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Kerry; McEarchern Julie A; Cerveny Charles G; Mixan Bruce J; Lee Wyne P; 
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ABSTRACT: SGN-40 is a humanized IgGl antihuman CD40 that is currently in a 
phase I clinical trial for the treatment of multiple myeloma. As surface 
CD40 expression on B-lineage cells is maintained from pro-B cells to 
plasma cells, SGN-40 may be applicable to treatment of other B-cell 
neoplasias, including non-Hodgkin ' s lymphoma. In this study, we examined 
potential in vitro and in vivo anti-B-lineage lymphoma activity of 
SGN-40. Recombinant SGN-40 was expressed and purified from Chinese 
hamster ovary cells and characterized based on binding affinity, 
specificity, and normal B-cell stimulation. The ability of SGN-40 to 
target neoplastic B cells was examined in vitro by proliferation 
inhibition, cytotoxicity, and antibody-dependent cell cytotoxicity assays 
and in vivo by human lymphoma xenograft models. Recombinant SGN-40 showed 
high affinity, K-d of similar to 1 nmol/L, and specific binding to 

***CD40*** . Whereas SGN-40 was a weak ***agonist*** in stimulating normal 
B-cell proliferation in the absence of IL-4 and CD40L, it delivered 
potent proliferation inhibitory and apoptotic signals to, and mediated 
antibody-dependent cytotoxicity against, a panel of high-grade B-lymphoma 
lines. These in vitro antilymphoma effects were extended to disseminated 
and s.c. xenograft CD40 tumor models. In these xenograft models, the 
antitumor activity of SGN-40 was comparable with that of * * *rituximab* * * 
The preclinical in vitro and in vivo antilymphoma activity of SGN40 
observed in this study provides a rationale for the clinical testing of 
SGN-40 in the treatment of CD40(+) B-lineage lymphomas. 
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A fully human anti-CD40 antagonistic antibody, CHIR-12.12, inhibit the 

proliferation of human B cell non-Hodgkin ' s lymphoma 
AUTHOR: Weng Wen-Kai (Reprint); Tong Xia; Luqman Mohammad; Levy Ronald 
AUTHOR ADDRESS: Stanford Univ, Sch Med, Stanford, CA 94305 USA**USA 
JOURNAL: Blood 104 (11, Part 1): p896A NOV 16 2004 2004 
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ABSTRACT: Immunotherapy using anti-tumor antibodies has become a feasible 
alternative for treating patients with lymphoma. These anti-tumor 
antibodies may target a specific receptor to disrupt proliferative 
signaling or mediate their anti-tumoref f ect by antibody-dependent 
cellular cytotoxicity (ADCC) or complement-mediated killing. The CD40 
antigen is a good target for such anti-tumor antibodies for several 
reasons: CD40 is expressed on the vast majority of the non-Hodgkin ' s B 
cell lymphomas and it has been proposed that the CD40/CD40L interaction 
provides a critical survival or proliferative signal for B cell lymphoma, 
especially the low-grade follicular lymphoma. In addition, B lymphoma 
cell lines become less sensitive to chemotherapy-induced apoptosis after 
CD40 cross-linkingin an in vitro study. Therefore, an anti-CD40 
antagonist that disrupts the CD40/CD40L interaction and mediates effector 
mechanism could have a therapeutic advantage. In this report, we describe 
a fully human anti-CD40 antagonistic IgGl monoclonal antibody, CHIR-12.12 
that was generated from mice with a human immunoglobulin gene loci 
(XenoMouse (R) mice, Abgenix Inc.). We first compared the antigen 
expression level of CD40 to the level of CD20, the target for 

***rituximab*** , on primary lymphoma cells. While the expression level of 
CD40 was similar between different samples of primary follicular lymphoma 
cells, it was 10 fold less than the level of ***CD20*** . The expression 
of CD40 and CD20 on chronic lymphocytic leukemia/small lymphocytic 
lymphoma cells (CLL/SLL) was more variable. However, the level of 
CD20 was still significantly higher than the level ofCD40 in all 
samples tested (2.4 to 13 fold). While CHIR-12.12 binds to primary 
lymphoma cells similarly to several other anti-CD40 antibodies, 
CHIR-12.12 did not induce proliferation of these primary tumore cells. By 
contrast, an agonist anti-CD40 antibody induced proliferation 
of these lymphoma cells up to 6-fold over baseline. To study the ability 
of CHIR-12.12 to interrupt the CD40-CD40L interaction, we cultured 
lymphoma cells with CD40L-transf ected feeder cells in the presence of 
control IgGl, CHIR-12.12 or ***rituximab*** . In this system, the lymphoma 
cells proliferate in response to CD40-CD40L interaction. The addition of 

***rituximab*** did not influence the proliferation. However, CHIR-12.12 
inhibited the proliferation of follicular lymphoma and of CLL/SLL cells 
in a dose-dependent manner. The inhibition was observed with antibody 
concentration at lmu g/ml and reached maximum of 90% inhibition at 10 mu 
g/ml. We then evaluated the ability of CHIR-12.12 to elicit 

complement-mediated killing or ADCC. In vitro, * * *rituximab* * * induced 
complement-mediated cytotoxicity, while CHIR-12.12 did not. However, both 
CHIR-12.12 and * * *rituximab* * * induced effective ADCC of primary 
follicular lymphoma cells using purified NK cells from a healthy donor. 
Eventhough the level of CD40 is 10-fold less than the level of CD20 
on the cell surface of these tumor cells, CHIR-12.12 induced the same 
degree of ADCC killing as did * * *rituximab* * * . Thus, this novel 
antagonist CHIR-12.12 antibody both blocks tumor-stimulatory CD40/CD40L 



interaction and mediates ADCC in the presence of a low number of target 
antigen. Our results support further development of this antibody to 
treat patients with B cell lymphoma. 
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Development of a chimeric anti-CD40 monoclonal antibody that synergizes 

with LEA29Y to prolong islet allograft survival 
AUTHOR: Adams Andrew B; Shirasugi Nozomu; Jones Thomas R; Durham Megan M; 

Strobert Elizabeth A; Cowan Shannon; Rees Phyllis; Hendrix Rose; Price 

Karen; Kenyon Norma S; Hagerty David; Townsend Robert; Hollenbaugh Dianne 

; Pearson Thomas C (Reprint) ; Larsen Christian P 
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JOURNAL: Journal of Immunology 174 (1): p542-550 January 1, 2005 2005 
MEDIUM: print 
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RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: In recent years, reagents have been developed that specifically 
target signals critical for effective T cell activation and function. 
Manipulation of the CD28/CD80/86 and CD40/CD154 pathways has exhibited 
extraordinary efficacy, particularly when the pathways are blocked 
simultaneously. Despite the reported efficacy of anti-CD154 in rodents 
and higher models, its future clinical use is uncertain due to reported 
thromboembolic events in clinical trials. To circumvent this potential 
complication, we developed and evaluated a chimeric Ab targeting CD40 
(Chi220, BMS-224819) as an alternative to CD154. Although Chi220 blocks 
CD154 binding, it also possesses partial agonist properties and 
weak stimulatory potential. The anti- ***CD40*** was tested alone, and in 
combination with a rationally designed, high affinity variant of 
CTLA4-lg, LEA29Y ( belatacept ) , in a nonhuman primate model of islet 
transplantation. Although either agent alone only modestly prolonged 
islet survival (Chi220 alone: 14, 16, and. 84 days; LEA29Y alone: 58 and 
60 days), their combination (LEA29Y and Chi220) dramatically facilitated 
long term survival (237, 237, 220, >185, and 172 days) . We found that the 
effects of Chi220 treatment were not mediated solely through deletion of 
CD20-bearing cells and that the combined therapy did not 
significantly impair established antiviral immunity. 
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Human anti-CD40 antagonistic antibodies inhibit the proliferation of human 

B cell non-Hodgkin ' s lymphoma 
AUTHOR: Weng Wen-Kai (Reprint); Wang Changyu; Chu Keting; Levy Ronald 

(Reprint ) 

AUTHOR ADDRESS: Medicine/Oncology, Stanford University, Stanford, CA, USA** 
USA 

JOURNAL: Blood 98 (11 Part 1): p466a November 16, 2001 2001 



MEDIUM: print 

CONFERENCE/MEETING: 43rd Annual Meeting of the American Society of 
Hematology, Part 1 Orlando, Florida, USA December 07-11, 2001; 20011207 
SPONSOR: American Society of Hematology 
ISSN: 0006-4971 

DOCUMENT TYPE: Meeting; Meeting Abstract 
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LANGUAGE: English 

ABSTRACT: CD40 is expressed on the vast majority of the non-Hodgkin " s B 
cell lymphomas. It has been proposed that the CD40/CD40L interaction 
provides a critical survival or proliferative signal for B cell lymphoma, 
especially the low-grade follicular lymphoma. In addition, B lymphoma 
cell lines become less sensitive to chemotherapy-induced apoptosis after 
CD40 cross-linking in an in vitro study (Walker et al . Cancer Res. 1997, 
57:1939), probably via the up-regulation of a death-suppressor protein, 
BCL-xL. Therefore, a potential therapeutic strategy would be to develop 
an anti-CD40 blocking antibody (antagonist) that could disrupt the 
CD40/CD40L interaction. Such a reagent could be used alone or in 
combination with other therapeutic modalities, eg. chemotherapy. In this 
report, we describe four human anti-CD40 antibodies, 2F5 (IgG) and 15B8 
(IgG2) (antagonists); 12C3.2 (IgGl) and MS 81 (IgG2) (angonists), that 
were generated from transgenic mice whose immunoglobulin gene locus were 
replaced with human IgG immunoglobulin gene locus. All four antibodies 
stain tumor cells from patients with follicular lymphoma to a similar 
degree. However, while the anti- ***CD40*** * * *agonistic* * * antibodies 

up-regulated the cell surface Fas, B7-1, B7-2 and VCAM-1 on follicular 
lymphoma cells, neither of the two anti-CD40 antagonistic antibodies has 
any effect on the expression of these molecules. Follicular lymphoma 
cells isolated from biopsy samples showed minimal proliferative activity 
when cultured with medium alone. The anti- ***CD40*** * * *agonistic* * * 

antibodies induced proliferation of these follicular lymphoma cells up to 
10 fold over baseline. In contrast, the antagonistic antibodies 2F5 and 
15B8 showed no such effect. In one case, 2F5 inhibited the baseline 
proliferation of the tumor cells by 70%. We then tested the ability of 
these two anti-CD40 antagonistic antibodies to interrupt the CD40-CD40L 
interaction. To study this, we cultured follicular lymphoma cells With 
CD40L-transf ected feeder cells in the presence of different antibodies. 
In this system, the follicular lymphoma cells proliferate in response to 

***CD40*** -CD40L interaction. The addition of control Ig or anti- 
CD40 agonistic antibodies did not influence the 

proliferation. However, both 2F5 and 15B8 inhibited the proliferation of 
lymphoma cells in this system in a dose-dependent manner. The inhibition 
was more pronounced with 2F5 (maximum 95% inhibition) than with 15B8 
(maximum 65% inhibition) . This inhibition of CD40L-driven proliferation 
of tumor cells was observed in all of 6 follicular lymphoma patient 
samples tested, including 4 samples from patients who were refractory to 
previous * * *Rituximab* * * therapy. Inhibition was also observed in one 
mantle cell lymphoma sample. Additional studies are in progress to 
evaluate the ability of these two anti-CD40 antagonistic antibodies to 
elicit complement-mediated and antibody-dependent cellular 
cytotoxicities, and their potential to use in treating patients with B 
cell non-Hodgkin ' s lymphoma. 
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ABSTRACT: CD40 functional responses can be triggered by binding of mAb 
G28-5. Here we show that G28-5 induces partial CD40 responses and 
functions as a partial antagonist of natural CD40 ligand, gp39, by 
preventing gp39 binding. Fab fragments of G28-5 retain inhibitory 
activity but lose crosslinking-dependent stimulatory activity. The 
synergistic interaction of CD40 signals with PMA or CD20 show 
differential requirements for CD40 crosslinking and different sensitivity 
to cyclosporine A, suggesting that CD40 receptor may use different 
effector mechanisms for synergy with calcium-dependent CD20 signals 
or with calcium-independent signals from PMA. Activation of NF-kappa-B 
occurred in RAJI cells by G28-5 or by gp39 treatment, and was CD40 
crosslinking-dependent. These results suggest that activation of 
NF-kappa-B is involved in some CD40 receptor signals and may be related 
to CD40 effects on stimulation or inhibition of apoptosis. 
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Cancer is a widespread disease, with half of all men and one-third of all 
women in the United States developing cancer during their lifetime. The 
efficacy of many cancer treatments including radiotherapy, chemotherapy and 
immunotherapy is due to their ability to induce tumor cell apoptosis. 
Recombinant tumor necrosis factor (TNF) -related apoptosis-inducing ligand 
(TRAIL) is currently being developed as a cancer therapeutic since it 
selectively induces apoptosis in a variety of transformed cells, but not in 
most normal cells. Agonistic monoclonal antibodies (mAbs) specific for 
human death-inducing TRAIL receptors (DR4 or DR5) are also being actively 
pursued. Importantly, in experimental mice, synergistic anti-tumor effects 



have been observed with a combination treatment of agonistic mAb against 
DR5 together with either IL-21 or agonistic mAbs against CD40 
and CD137. Together, these findings suggest that antibody-based therapies 
that cause tumor cell apoptosis and promote T cell memory or function may 
be effective in fighting cancer. Crown Copyright (c) 2006. 
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A single-chain Fv (sFv) was expressed from the variable regions of the 
CD40-specif ic mAb (328-5. The molecule bound CD40 with a high affinity (2.2 
nM) and was a monomer in solution. Surprisingly, G28-5 sFv was a potent 
CD40 agonist that rapidly crosslinked CD40 on the cell 

surface but did not crosslink CD4-Ig in solution. G28-5 sFv was a more 
potent agonist than G28-5 IgG and was able to stimulate CD40 
responses by B cells and monocytes. G28-5 IgG partially blocked, whereas 
G28-5 sFv augmented CD40 responses during stimulation with natural ligand 
(gp39-CD8 fusion protein) . These results indicate that the functional 
activity of ligands built from the binding site of G28-5 is highly 
dependent upon the size and physical properties of the molecule both in 
solution and on the cell surface. 
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ligation of their CD40 molecules. This inhibition is not absolute in that 
-50% of the cells are not inhibited. We conducted studies to see if other 
signals that have been reported to inhibit B cell lymphoma growth 
could be used in combination with anti-CD40 signaling to completely 
inhibit growth. Ligation of surface ***immunoglobulin*** (Ig), CD19, 
CD20, CD37 or CD95 with soluble antibody did not affect growth of the 
panel of NHL cells examined. Ligation of ***CD20*** , CD19 or CD95 was 
inhibitory for some NHL cell lines if the primary antibody was 

crosslinked with a secondary ***antibody*** . Combining anti- ***CD40*** with 
anti-CD19, anti-CD20, or anti-Ig resulted in increased 

inhibition past that produced by anti- ***CD40*** alone. The additive effect 

of anti-CD40 and other antibodies to selected surface markers 

was not observed in all NHL cell lines. Crosslinking of CD95 was also 

growth inhibitory for the majority of the NHL, and when combined with anti- 

CD40 under conditions that afforded crosslinking of the two 

receptors, increased inhibition was seen in three of the NHL cell 

lines. We found that cAMP or sodium butyrate (NaB) were also effective at 

inhibiting growth of the NHL cells; this was a profound inhibition 

(approaching 100%) compared to the 50% inhibition seen with anti-CD40 

treatment. The potential for anti-CD40 and either cAMP or NaB to be 

additive was tested and not found to be the case. The ability to inhibit 

proliferation of the NHL was very dynamic with some antibody combinations 

being either inhibitory for multiple cells, not having an effect at all, or 



in some cases being stimulatory. This suggests that the NHL may represent 
unique stages of B cells that might serve as a model system which could be 
developed to precisely categorize patient NHL. 
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ABSTRACT: Chronic lymphocytic leukemia (CLL) is characterized by a 

clonal expansion of CD5+ B cells in the peripheral blood. Associated 

immune aberrations include abnormal Th-cell function and pathogenic 

autoantibodies. Under most circumstances, CLL B cells do not proliferate 

in culture and express a limited repertoire of surface antigens, 

including CD19, ***CD20*** , CD23, CD27, CD40, and CD70. In this report, 

we demonstrate that freshly isolated B cells from a subset of CLL cases 

constitutively express CD40 ligand (CD40L, CD154), a member of the 

tumor necrosis factor family which is normally expressed by 

activated CD4+ T cells and mediates T-cell-dependent B-cell proliferation 

and antibody production. The degree of CD40L expression varied 

considerably among the CLL cases examined. CD40L was detected in purified 



CLL B cells by immunofluorescence flow cytometry, by RT-PCR, and by 

immunoprecipitation . To demonstrate that ***CD40L*** in the CLL B cells 

is functional, we used irradiated CLL cells to stimulate IgG 

production by target, nonmalignant 8 cells in coculture. The CLL B cells 

induced IgG production by normal B cells to a similar degree as did 

purified T cells in a process which was partially inhibited by monoclonal 

antibody to CD40L. This is one of the first reports of CD40L expression 

in a B-cell ***tumor*** . The data suggest that CD40L in the ***tumor*** 

cells may be a factor in the generation of pathologic antibodies by 

normal B cells in some patients with CLL. 
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ABSTRACT: Activation of CD2 0, a cross-membrane ion channel, induces 
cell cycle progression from G-0 to G-l in B lymphocytes. Subsequent 
activation of CD40, a membrane receptor of the nerve growth factor 
receptor superfamily, transits the B cells to the S phase. CD40 may also 
act synergistically in combination with IL-4 (B lymphocytes) or IL-3/IL-7 
(B-cell precursors) . We investigated the proliferative responses of 
B-lineage acute lymphoblastic leukaemia (ALL) cells to CD20/ 

***CD40*** activation. In 18/56 ALL cases, ***CD20*** activation resulted 
in significant ***increases*** in DNA synthesis. Similar, although more 
moderate, effects were seen of activation of ***CD40*** in 10/44 cases. 
Responses to CD20 or CD40 activation were independent of co- 
stimulation with IL-3, IL-4 or IL-7, and various cocktails of the 
different growth stimuli did not act synergistically. 
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B-cell malignancies appear to be ideal candidates for treatment with 
immunotherapeutic approaches. Monoclonal antibodies that target 
cell-surface determinants have been used as single agents in B-cell 
malignancies, in combination with chemotherapy, and coupled to other agents 
to create radioimmunocon jugates and immunotoxins . Another approach is to 
take advantage of the graft-vs.- ***lymphoma*** effect seen following 
allogeneic bone marrow transplantation. To exploit this effect without 
inducing the complication of graft-vs . -host disease, it is necessary to 
understand the mechanisms whereby lymphoma cells escape 

T-cell-mediated responses. ***CD40*** activation may offer a means of 
increasing the immunogenicity of lymphoma cells and of 

***stimulating*** allogeneic T-cell proliferation and cytokine production. 
Vaccination using tumor-specific antigens shows promise as a 
therapeutic strategy. Pre-clinical studies with immunoglobulin idiotype 
peptides have shown that humoral and cellular immune responses can be 
stimulated by antibodies to these peptides, but better tumor antigens 
need to be identified that can reliably generate cytotoxic T-cell 
responses. Candidate antigens include heteroclitic peptides from the 
immunoglobulin V region and newly identified antigens including the 
cytochrome P450 1B1 . Clinical trials are ongoing in all these fields. 
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The use of immunotherapy to treat patients with plasma cell dyscrasias 
(PCD) such as multiple myeloma (MM) and Waldenstrom's macroglobulinemia 
(WM) has gained enormous interest in recent years, with considerable 
efforts being mounted by many investigators. These efforts have included 
the use of serotherapy (antibody-mediated immunotherapy) , vaccination 
strategies aimed at inducing allogeneic as well as autologous anti-MM 
immunity, and the use of donor lymphocyte infusions (DLIs) . A number of 
cell surface antigens on malignant plasma cells and/or B cells in MM and/or 
WM patients have been proposed for use in tumor cell-targeted 
serotherapy, including immunoglobulin idiotype, CD19, CD20, CD38, 
CD54, CD138, HM1.24, and MUC1 core protein. Ongoing clinical trials are 
examining serotherapy targeting CD20 (in MM and WM) and CD38 (in MM), 
with early reports of responses to the ant-CD20 monoclonal antibody 



(mAb) Rituximab (Genentech, South San Francisco, CA) in patients with 
WM and certain patients with MM. The use of agents to induce MM- and 
WM-selective antigens for targeting in serotherapy has been proposed based 
on studies demonstrating the upregulation of CD20 by interf eron-gamma 
( IFN-gamma) , and of MUC1 core protein by dexamethasone (DEX) on malignant 
plasma cells. Strategies to induce allogeneic anti-MM immunity have 
included immunization of the marrow donor to idiotypic protein, as well as 
DLI. In addition, proposed immunization strategies aimed at inducing 
autologous immunity include vaccination with dendritic cells pulsed with MM 
antigens, MM cell-dendritic cell fusions, carrier-linked idiotype protein, 
catalytic subunit of telomerase, or DNA encoding for single-chain variable 
fragments (scFv) linked to a carrier protein gene. Whole ***tumor*** 
vaccination strategies are also being examined and include the use of MM 
cells transfected and/or stimulated with cytokines, costimulatory 
molecules, or ***CD40*** ligand. Finally, potential obstacles to the use 
immunotherapy, including the presence of resistance antigens on MM and WM 
***tumor*** cells, are discussed. Copyright (C) 2000 by W.B. Saunders 
Company . 
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The recent clinical trial in lymphoma using tumor 
antigen-loaded DCs (Hsu et al, Nature Med 1996; 2: 52) demonstrates the 
efficiency of the use of professional antigen presenting cells (APCs) for 
taking up, processing and presenting tumor protein in a vaccine 
strategy in ***cancer*** . However, the production of large quantities of 
clinical grade APCs remains to be resolved. Here, we describe that both 
dendritic cells (DCs) and macrophages (M(empty set)s) can be efficiently 
differentiated in large numbers from lymphoma patients in spite of 
their disease and previous therapy. These cells were produced using the VAC 
and MAK cell processors according to standard operating procedures. DCs and 
M(empty set)s were differentiated from circulating monocytes in gas 
permeable hydrophobic bags, with 2% autologous serum and in the presence of 
GM-CSF and IL-13 or GM-CSF alone, respectively. DCs and M(empty set)s were 
then purified by counter flow centrif ugation . Phenotypic, morphological and 
functional analysis showed that cells differentiated from patients with 
lymphoma present quite similar features to DCs and M(empty set)s 
produced from monocytes of healthy donors. Moreover, we show that M(empty 
set)s, when combined with CD20 antibody (Rituximab), can 
efficiently engulf tumor cells and propose that a such combination 
could be used for initiating a clinical trial in ***lymphoma*** . Thus, tl 
possibility of producing functional DC and M(empty set)s in large amounts 



in conditions compatible with therapeutic application will allow the 
development of new immune strategies to eradicate ***lymphoma*** 
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ABSTRACT: CD40 is expressed on B-cell malignancies, including human 
multiple myeloma (MM) and a variety of carcinomas. We examined the 
potential therapeutic utility of SGN-40, the humanized anti- 
CD40 monoclonal antibody, for treating human MM using MM cell 

lines and patient MM cells (CD138++, ***CD40*** +). ***SGN*** -40 (0.01-100 

mug/ml) induces modest cytotoxicity in MM cell lines and patient MM 

cells. In the presence of de novo protein synthesis inhibitor 

cycloheximide, SGN-40 significantly induced apoptosis in 

Dexamethasone (Dex) -sensitive MM. IS and Dex-resistant MM.1R cells and in 

patient MM cells. ***SGN*** -40-mediated cytotoxicity is associated with 

up-regulation of cytotoxic ligands of the tumor necrosis factor family 

(Fas/FasL, tumor necrosis factor-related apoptosis-inducing ligand, and 

tumor necrosis factor a) . ***SGN*** -40 treatment also induces a 

down-regulation of ***CD40*** dependent on an endocytic pathway. 

Consequently, pretreatment of MM cells with SGN-40 blocked 

sCD40L-mediated phosphatidylinositol 3 ' -kinase/AKT and nuclear factor 

kappaB activation. Importantly, pretreatment of MM. IS and MM. 1R cells 

with SGN-40 inhibited proliferation triggered by interleukin 6 

(IL-6) but not by insulin-like growth factor-I. In addition, ***SGN*** -40 
pretreatment of MM. IS cells blocked the ability of IL-6 to protect 
against Dex-induced inhibition of DNA synthesis. This was associated with 
a 2-4-fold reduction of IL-6 receptor at protein and mRNA levels in 

***SGN*** -40-treated MM. IS cells and patient MM cells. Taken together, 
these results provide the preclinical rationale for the evaluation of 

***SGN*** -40 as a potential new therapy to improve patient outcome in MM. 
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ABSTRACT: Ligation of CD40 is essential for primary B-cell activation 
and expansion and yet has suppressive or apoptotic effects on some 
***CD40*** -expressing neoplasia. ***gQN*** _]_4 j_ s a monoclonal 
***antibody*** that binds to the human ***CD40*** receptor. Here we 
report that SGN-14, in the presence of interleukin 4, provided a 
modest level of stimulation of peripheral blood B cells, as measured by 
proliferation. Stimulation was greatly enhanced in the presence of 
nonprolif erating ***CD40*** ligand-expressing cells. The enhanced 
agonistic activity could be attributed to a dose-dependent increase in 
CD40L binding to ***CD40*** in the presence of ***SGN*** -14. In contrast 
to its proliferative effect on primary B cells, SGN-14 inhibited 
the growth of B-cell-derived tumor lines in vitro, and this growth 
inhibition was enhanced in the presence of CD40L-expressing cells. In 
vivo, SGN-14 showed significant antitumor activity in treating 
human B-cell lymphoma and multiple myeloma xenografted severe combined 
immunodef icient mice. Antitumor activity was not diminished by blunting 
murine natural killer activity, suggesting that CD40 ligation 
contributes to the antitumor efficacy of ***SGN*** -14. On the basis of 
these activities, SGN-14 is being pursued for therapeutic use in 
treating patients with ***CD40*** -expressing hematological malignancies. 
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S7 


24 


RD S6 (unique items) 


S8 


0 


S (CD40?) (20N) (AGONIST? OR STIMULAT? OR INCREAS?) AND (CD20 




OR RITUXAN OR RITUXIMAB) 


S9 


193 


(CD40?) (20N) (AGONIST? OR STIMULAT? OR INCREAS?) AND (CD20 - 




OR 


RITUXAN OR RITUXIMAB) 


S10 


105 


RD S9 (unique items) 


Sll 


57 


S10 AND (TUMOR? OR TUMOUR? OR CANCER? OR NEOPLAS? OR LEUKEM- 




I? 


OR LYMPHOMA?) 


S12 


57 


RD Sll (unique items) 


S13 


0 


SS2C6 AND CD40 


S14 


17 


S2C6 AND CD40 


S15 


9 


RD S14 (unique items) 


S16 


67 


SGN? AND CD40 


S17 


45 


RD S16 (unique items) 


S18 


30 


S17 AND (ANTIBOD? OR IMMUNOGLOBULIN) (20N) (SGN?) 



